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Occupational therapists frequently prescribe wheelchair cushions to reduce the risk ofpressure sores in patients with spinal cord injury, In an earlier study (Garber, 1985b) , Roho cushions were prescribed for the greatest number of subjects studied. The present study of 197 subjects updates these data and describes current prescnption patterns, the use of cushions over time, satisfaction with prescribed cushions, and the occurrence ofpressure sores with prescribed cushions, The study shows that the Jay cushion was prescn'bed most frequently for the current subjects, although it was not recommended for all persons with spinal cord injury, In the second phase of the present study, involVing 30 subjects, 30% of the subjects discontinued use of the prescribed cushion. Skin breakdown and the discovery of alternative solutions were given as primary reasons. There was no Significant difference in the incidence ofpressure sores between subjects who continued to use their prescribed cushions and those who did not. This research supports the conclusion of earlier studies that no one wheelchair cushion is universally effective for all persons and that individual evaluation and routine reassessment are essential in reducing the occurrence ofpressure sores.
T he appropriate prescription of wheelchair cushions continues to be a major concern during the rehabilitation of patients with spinal cord injury, These cushions are often prescribed by occupational therapists to reduce patients' susceptibility to pressure sores, Therapists use various strategies to select cushions, including (a) the objective assessment of pressure between the patient's buttocks and the seating surface and (b) issues of clinical judgment. The assessment of pressure usually involves the use of a mechanical device that quantitatively monitors the magnitude and location of pressure. Issues of clinical judgment include the identification of clinical and life-style factors specific to the individual patient, including diagnosis, attitude toward self-care practices, daily sitting tolerance, wheelchair style, postural deformities, upper extremity function, skin condition and tissue history, continence, environmental conditions, liVing arrangements, and performance of daily activities (Cardi, 1988; Garber, 1985a; Garber & Krouskop, 1982; Krouskop, Noble, Garber, & Spencer, 1983) .
In an earlier study, Garber (1985b) described patterns of wheelchair cushion prescription for 251 subjects with spinal cord injury and a history of pressure sores. That study described the frequency with which specific cushions had been selected and found that the Roho Dry Floatation Cushion! was prescribed for the greatest number of subjects. Although there were no differences in prescription patterns with regard to sex, there were differences with regard to level of injury: A greater percentage of Jay Cushions 2 were prescribed for paraplegic subjects than for quadriplegic subjects, and a greater percentage of Roho cushions were prescribed for quadriplegic subjects than for paraplegic subjects, No single cushion was identified as ideal for all subjects, regardless of diagnosis or sex.
New devices have been developed since 1985, many ofwhich are purported to have optimal universal efficacy. In addition, modifications of existing devices and improvements in materials and technology have necessitated a reevaluation of clinical practice with reference to the prescription of wheelchair cushions. Posture and positioning have joined pressure as important issues to be considered when seating recommendations are made for the person with spinal cord injury. The therapist can no longer be concerned with pressure relief alone; the need to maintain good spinal alignment and reduce spinal deformities must also be addressed. Therefore, it seems highly relevant to review and update earlier data.
It has become evident that although studies have been conducted on air-filled wheelchair cushions (Krouskop, Williams, Noble, & Brown, 1986 ) and on the importance of patient life-style and cushion cost (Cardi, 1988) , no new data have been published on wheelchair cushion prescription patterns in patients with spinal cord injuries since the publication of Garber's data in 1985. Further, there has been no new information on whether the cushions prescribed during rehabilitation are still being used and are satisfactory. No recent data have appeared in the literature that suggest that prescribed cushions do, in fact, decrease the risk of pressure sores.
The present study consisted of two parts. In Phase 1, current patterns of wheelchair cushion prescription were identified. In Phase 2, the investigators attempted to gauge subjects' continued use of prescribed cushions, their satisfaction with prescribed cushions, and the occurrence of pressure sores with prescribed cushions.
Method

Subjects
Phase 1 of the present study involved 197 subjects who had sustained a spinal cord injury (the percentages of paraplegic and quadriplegic subjects in this study were similar to those in the first author's earlier study [Garber, 1985b] ). One hundred fifty-eight subjects (80%) were men, and 39 (20%) were women; 121 (61%) of the subjeers had paraplegia, and 76 (39%) had quadriplegia. As in the earlier study, all of the subjects had been referred to occupational therapy for a wheelchair cushion evaluation because of an existing pressure sore, a history of pressure sores, or surgery to correct a pressure sore. In Phase 2 of thiS study, 30 subjects were selected at random from the original 197. Fifteen of them had quadriplegia and 15, paraplegia; 27 were men and 3, women. As in the 1985 study, all subjects were from The Institute for Rehabilitation and Research (TIRR) in Houston, Texas.
Instruments
In Phase 1, a chart review of the 197 subjects was conducted to determine patterns of wheelchair cushion prescription. At the time of cushion selection, a pressure reading was obtained at the point of contact between the buttocks and the wheelchair cushion with the Texas Interface Pressure Evaluator (TIPE),3 which has been described and illustrated in detail elsewhere (Garber & Krouskop, 1982; Garber, Krouskop, & Carter, 1978; Krouskop et aI., 1983) . Effective pressure relief devices were selected after each subject was evaluated with different cushions. In this study, cushions were divided into the following categor- [Garber, 1979 described classifications of wheelchair cushions in depth.) During cushion evaluation, the large matrix sensing pad of the TIPE is placed between the buttocks and the cushion, which enabled the identification of the magnitude and location of maximum and ischial pressure as well as the overall pattern of pressure distribution. In addition to these objective and quantifiable data, the subjects were asked about life-style, sitting tolerance, activities, tissue history, and level of function, issues acknowledged to influence the selection of wheelchair cushions (Garber, 1985b; Krouskop et aI., 1983) .
In Phase 2 of the present study, an investigator-const1l..lcted oral questionnaire was used to identify use of and satisfaction with the cushion that had been prescribed during rehabilitation (in Phase 1). The questionnaire consisted of forced-choice and open-ended questions about continued use of and satisfaction with the cushion and about the occurrence of sores. Satisfaction was based on appearance, comfort, maintenance, and effectiveness in preventing pressure sores.
Results
Phase 1. Jay cushions were prescribed for 48.2% of the subjects in this study. There was no significant difference in the prescription of either the Jay or the Roho cushion with respect to male and female subjects, although a greater percentage of men received Roho cushions (see Table 1 ). Data on the other cushions are also reported in Table 1 . Jay and Roho cushions together accounted for 77.6% of all cushion prescriptions. The Jay was prescribed more often than the Roho for both paraplegic and quadriplegic subjects (Table 2) . However, the frequency of Jay cushion prescriptions was similar for both paraplegics and quadriplegics, and the frequency of Roho cushion prescriptions was similar for both subgroups as well. In the paraplegic subgroup, Jay cushions were prescribed with similar frequency for both men and women; likewise, Rohos were prescribed with similar frequency for men and women. However, Jay cushions were prescribed for a higher percentage of women with quadriplegia than men with quadriplegia, and Rohos were prescribed for a higher percentage of men with quadriplegia than women.
Phase 2. Of the 30 subjects who participated in Phase 2 of the study, 21 (70%) continued to use the prescribed cushion from the time of prescription to the time of the study. Of the 9 subjects who discarded their cushions, 6 had quadriplegia and 3 had paraplegia; 3 had used Jay cushions, 2 had used Roho cushions, 2 had used Temper Foam, 1 had used Bye-Bye DeCUbiti, and 1 had used Stainless Comfy Hard Foam. Table 3 illustrates the duration of cushion use and the primary reason for discarding Subjects who continued to use the prescribed cushion were asked about their satisfaction with it. The subjects rated the cushions on a scale of 1 (lowest) to 5 (highest) on the following criteria: appearance, comfort, maintenance, and effectiveness. The overall satisfaction rating was the average of the four criteria. In general, subjects who continued to use the cushion prescribed for them were satisfied with the device. The overall ratings were similar for the Jay and Roho cushions, although it was noted that quadriplegic users of the Roho cushion were slightly less satisfied than their Jay-cushion counterparts. The paraplegic subgroup rated the Roho cushion highest in comfort and effectiveness and the Jay cushion highest in appearance and maintenance.
The last aspect of Phase 2 addressed the relationship between use of the prescribed cushion and the presence or absence of skin breakdown. Of the 9 subjects who had discarded their cushions, 3 (33%) had developed skin problems directly related to Sitting (as opposed to bed positioning, transfers, or trauma) while still using their cushions. Of these, 2 had used Jay cushions and 1 had used Stainless Comfy Hard Foam. Of the 21 subjects who had continued to use their prescribed cushions, 9 (43%) had episodes of skin breakdown related to sitting. Of these, 5 required surgery and 4 required bed rest. Of those needing surgery, 3 used Jay cushions, 1 used a Roho cushion, and 1 used Temper Foam. The trochanter was the most frequent operative site, possibly because of the fit of the Jay cushion. (The slope of the sides of the molded Jay base may cause excessive trochanteric pressure.) The ischial area was consistently the location of skin breakdown for the 4 subjects who required bed rest. Of these, 2 used Roho cushions and 2 used Jay cushions. The duration of cushion use for the 9 subjects ranged from 2 years to 6.5 years. The lowest incidence of skin breakdown per year among these subjects was attributed to the Roho cushion for both categories of severity (i.e., surgery or bed rest). It is interesting to note that 1 subject required bed rest for two episodes of skin breakdown that occurred secondary to improper placement of the cushion, and that 3 subjects reported skin breakdown requiring surgery secondaly to improper placement of the cushion, incomplete healing of a preexisting sore, or failure to use the prescribed cushion while sitting for a prolonged period of time.
Distribution of Wheelchair Cushions in the Paraplegic and Quadriplegic SUbgroups in Phase 1
nlCUS ion
It is evident that wheelchair cushion prescription patterns have changed at TIRR since the last reported data were published (Garber, 1985b) . In 1985, the Roho cushion was prescribed for 51% of aJJ subjects studied; the current study's results indicate that the Jay cushion has superseded the Roho cushion as the most frequently prescribed cushion among this spinal cord-injured population. There was a higher incidence of skin breakdown, however, for both continued users of the Jay and those who discarded the Jay cushion. Table 1 shows the frequency of distribution for the 6 cushions prescribed in the follow-up study. These findings seem to support the view that not only are a variety of cushions preferred for a variety of individual needs, but that there is no one optimal cushion for all people with spinal cord injury. Current patterns of prescription may be the result of (a) advances in technology that have contributed to the development of more durable and practical cushions and lighter, more attractive, and more maneuverable wheelchairs; (b) a more knowledgeable, involved, and demanding consumer; or (c) more aggressive marketing by manufacturers. In addition, pressure sores are no longer the only complication of inadequate seating. Although evaluation of pressure between the cushion and the buttocks has been central to seating persons with spinal cord injury, issues of positioning and postural alignment and control have become important considerations because of the need to reduce the risk of deformities such as kyphosis, scoliosis, and lordosis.
Initially, patients on Roho cushions may feel unstable or may experience difficulty transferring to another surface. Weak trunk muscles resulting in impaired lateral stability may cause patients to resist the Roho cushion.
However, if pressure sores are present, the Roho cushion still may be the cushion of choice because it is indiVidually regulated and allows better air circulation around its cells.
No subject in this study attributed discontinued use of the prescribed cushion to cost, unattractive appearance, or simply not wanting to use it. Primary reasons directly related to discontinued use included mechanical failure, pressure sores, and discomfort. Reasons indirectly related to discarding the prescribed cushion included alternative solutions, modified liVing arrangements, and the cushion's incompatibility with one's wheelchair. The reasons reported for discontinued cushion use were nearly equally divided between the directly related and the indirectly related responses.
To summarize, in Phase 2 of this study, 30% of the subjects discontinued use of the prescribed cushion. Skin breakdown occurred among 43% of the subjects who continued to use the prescribed cushion and among 33% of those who discontinued use. Some of the episodes of skin breakdown among continued cushion users might have been prevented by the correct placement of the prescribed cushion. These persons reported the status of their skin as being good at the time of the interview. This select subgroup illustrates that it is imperative for occupational therapists prescribing cushions to educate patients, attendants, families, and others on the importance of proper cushion use (e.g., positioning) and on the necessity of cushion use whenever the patient is seated; this information should be reinforced as needed. The ultimate responsibility for cushion use and placement rests with the person with a spinal cord injury, who must be an active partiCipant in the prevention of pressure sores. If the person is unable to care for or place the cushion, he or she must be able to direct others to perform these tasks correctly.
The interview process in Phase 2 proVided subjects with the opportunity to state whether or not they desired a reevaluation of the wheelchair cushion they were using. Of the 30 subjects interviewed, 12 (40%) indicated a desire to be reevaluated, including 6 of the 9 subjects who had discontinued Using the prescribed cushion. The remaining 6 subjects interviewed, who were all using their cushions, might not have contacted the occupational therapy department to schedule a reevaluation on their own and might have discontinued use of the cushion altogether. The occupational therapist can playa major role in promoting individual evaluations and periodic reassessments as new equipment becomes available. It is evident that changes in a patient'S medical status or lifestyle as well as in equipment design and availability mandate periodic reevaluations.
Two recommendations are made for future research with respect to the method of this study. The first is to increase the sample size substantially to proVide more accurate representation. The second is to use a stratified sample to ensure that spinal cord-injured women are adequately represented. This would allow for an investigation of sex differences (e.g., body build, activity patterns, self-care practices) that may affect the risk of developing pressure sores.
Although this study focused on patterns of cushion prescription, other areas of research also require further investigation. For example, studies that monitor posture are needed to better understand changes in spinal alignment that often affect pressure distribution.
'umrnaryand onclu ion
The findings of this study support the conclusion of earlier studies that no one wheelchair cushion is universally acceptable for all persons and that individualized prescriptions are needed. Clinicians are reminded that individualized wheelchair cushion prescriptions are not static and that follow-up at 6, 12, 18, and 24 months should be incorporated into the rehabilitation process. Another key component that is vital to the success of the prescription is the therapist's role in educating the patient and appropriate others (e.g., attendant, family) about the cushion's use, handling, and limitations and on the importance of adhering to a safe and practical sitting program. Evaluation of the effectiveness of this education may be another focus for future research.
It is important to note that even when all of the above recommendations are incorporated into the prescription process, the patient still may not use the cushion correctly or may discontinue use altogether. However, the measures cited may reduce the risk of skin breakdown for some subjects with spinal cord injury. In today's constantly changing health care climate, occupational therapists must commit themselves to evaluating the efficacy of both their treatment and equipment prescriptions ......
